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ARTIFICIAL REEF STRUCTURE 

BACKGROUND OF INVENTION 

1. Field of Invention 
This invention relates to arti?cial reef structures and 

building systems. More particularly, the invention encom 
passes underWater structures With stackable and interlocking 
building block components that can be used as arti?cial reefs 
resistant to underWater currents and tidal forces. The arti? 
cial reef structure is constructed With components attractive 
to marine life thereby forming an underWater structure 
suitable for habitation by marine life as Well as being 
suitable for marine recreational activity. 

2. Prior Art 
Natural shore reef belts around the World are on the 

decline from over exploitation. Increased population and 
concomitant increased use of the coastal environments has 
resulted in general degradation of the coastal marine envi 
ronment and increased stress on the habitats of coastal 
aquatic life. Native reefs are being damaged not only by 
overuse but are also suffering from human contact, storm 
damage, dredging damage, and pollution. 

For eXample, human contact often results in damage to the 
natural reef When snorkelers and divers stand on a shalloW 
reef to rest. While standing, the snorkelers and divers grab 
on to the reefs themselves to steady themselves and causes 
unintentional damage to the reefs. In addition, the increased 
recreational and commercial ?shing activity has impacted 
the reefs. Further problems have occurred as a result of the 
commercial shipping traf?c off the mainland coasts, such as 
commercial freighter groundings that have damaged many 
areas of natural reef. 

Coastal populations in attempting to restrict the natural 
changes in the coastline have dredged and erected barriers. 
This dredging, that is removal of sand around these reefs, 
creates a back Wash of sand drifting back toWards the 
dredging site, scouring and covering the reef it passes over. 
These populations have also constructed barriers, such as 
breakWaters and seaWalls, to limit the eroding action of 
Waves on shoreline property. These barriers have been built 
of concrete Walls or rock at offshore positions to prevent 
erosion of the shore. Alternative constructions have included 
mechaniZed reefs having stepped de?ector panels, frame and 
screen structure, breakWaters faced With concrete block, 
holloW blocks for positioning on the bottom, grooved bars 
for stacking on their sides, vertical pillars With rotatable 
vanes or crossbars, triangular bodies (tetrapods) that are 
randomly disposed along the seashore or interconnected 
stacked frames. 

Another means of reducing damage to natural reefs has 
been to erect structures betWeen the reef and the shoreline so 
as to reduce the Wave force effect upon natural reefs. These 
arti?cial reefs have generally consisted of large steel, stone 
or concrete barriers Which serve to intercept the Wave forces 
and protect natural reefs. 
A problem With seaWalls and breakWaters is that they 

cause an increase in the vertical force of Wave action 
resulting from the abrupt limitation of the horiZontal Wave 
movement. This redirection of Wave forces destroys natural 
reefs and other aquatic habitats from the deposit of sand and 
other materials carried back out to sea by receding Water 
currents. 

Another problem With presently available arti?cial reefs 
that redirect Wave forces to lessen impact on natural reefs, 
is that they generally lack appropriate design features Which 
are attractive to sea life for habitation and reproduction. 
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2 
Another problem With arti?cial reefs that are not attractive 

to coastal aquatic life is that their utility is limited to that of 
simple maintenance of eXisting natural reefs and that they do 
not contribute to an increase in habitat area or improvement 
of the coastal marine environment. 

Another problem With presently available mechanical 
reefs in coastal areas Where natural reefs have been virtually 
destroyed is that they fail to provide materials and shapes 
desired by marine life for inhabitation. 

Another problem With these mechanical reef construc 
tions is that the need still eXists for an effective offshore reef 
assembly Which can be made and assembled at a reasonable 
cost. 

Another problem With randomly dispersed blocks like 
tetrapods is that they can not be connected or coupled 
together With one another to increase the strength and the 
rigidity of the breaker or sea Wall. 

Thus, the need eXists for an arti?cial reef that avoids the 
problems of the prior art. 

SUMMARY OF THE INVENTION 

This invention relates to a structure for enhancing aquatic 
habitats for marine life, and more speci?cally to an arti?cial 
reef Which may be used to protect eXisting natural reefs or 
to substitute for damaged or destroyed natural reefs. More 
speci?cally, invention relates to novel, stackable and inter 
locking building block components used as arti?cial reefs 
that are resistant to underWater currents and tidal forces. The 
arti?cial reef structure is constructed With components 
attractive to marine life thereby forming an underWater 
structure suitable for habitation by marine life as Well as 
being Well suited for marine recreational activity. 

Therefore, a primary objective of the present invention is 
to provide a construction assembly in Which the blocks 1 
thereof can be stably connected and coupled together so that 
the construction assembly has high strength and high rigid 
ity. 

Another important object of the present invention is to 
provide a mechanical reef structure that provides a habitat 
suitable to aquatic life. 

It is also an objective of the present invention to provide 
an aquatic reef that is constructed of components that 
encourage habitation by marine life. 

Another objective is to provide an arti?cial reef structure 
that provides a large amount of surface area suitable for 
coloniZation by marine life. 

It is also an objective of the present invention to provide 
an aquatic reef Which is constructed of components that Will 
neither harm the marine environment nor rapidly be 
destroyed by the corrosive effect of salt Water. 

Yet another objective of the present invention is to pro 
vide an arti?cial reef Which can provide protection for 
already eXisting natural reefs While increasing the suitable 
aquatic habitat in the vicinity of the natural reef. 
A further objective of the present invention is to provide 

an arti?cial reef that may easily and conveniently be trans 
ported to and assembled in the selected site. 

Another object of this invention is to provide an arti?cial 
reef having a versatile construction design. 

Another objective is to provide design ?exibility of the 
reef through use of modular design components. 

Another object of this invention is to provide an arti?cial 
reef that alloWs for expansion of an arti?cial reef system as 
appropriate. 
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Another object of this invention is to provide arti?cial 
reefs with versatile architectural design in order to enhance 
tourist and diver attractions. 

Another objective of the present invention to provide a 
cost effective arti?cial reef system. 

Further objects and advantages of this invention will be 
apparent from the following detailed description of a pres 
ently preferred embodiment that is illustrated in the accom 
panying drawings. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 is a perspective view of the top and front of one 
embodiment of a building block of the present invention. 

FIG. 2 is a perspective view of the bottom and back of one 
embodiment of a building block of the present invention. 

FIG. 3 is a perspective breakaway view of the building 
block of FIG. 1 showing the front ?ow tubes leading to the 
expansion chamber. 

FIG. 4 is a perspective breakaway view of the building 
block of FIG. 1 showing the rear ?ow tubes leading away 
from the expansion chamber. 

FIG. 5 is an elevation view showing forward ?ow through 
the How tubes and expansion chamber, showing the sur 
rounding building block in ghost. 

FIG. 6 is an elevation showing backward ?ow through the 
How tubes and expansion chamber, showing the surrounding 
building block in ghost. 

FIG. 7 is a plan view of a double ring connecting bar 
which is placed in the channels in the tops of adjacent 
building blocks. 

FIG. 8 is a cross-sectional elevation view of a double ring 
connecting bar along line 8—8 of FIG.7. 

FIG. 9 is a cross-sectional elevation view of stacked 
building blocks showing the double ring connecting bars 
connecting horiZontally adjacent building blocks and tie 
rods passing through vertically adjacent building blocks, the 
cross-section of each block being taken along line 9—9 of 
FIG. 1. 

FIG. 10 is an elevation view of another block used in the 
present invention. 

FIG. 11 is a perspective view of a corner block used in the 
present invention. 

FIG. 12 is a perspective view of a preferred embodiment 
of the invention’s building blocks stacked into a castle-like 
structure. 

FIG. 13 is a plan view of the structure or FIG. 12. 

FIG. 14 is an elevation view of along line 14—14 of FIG. 
13. 

FIG. 15 is an elevation view of along line 15—15 of FIG. 
13. 

DETAILED DESCRIPTION 

The present invention comprises an integrated reef build 
ing system. This system allows for the underwater construc 
tion of a series of arti?cial reefs. The reef is constructed of 
independent interlocking blocks 1 that may be arranged in a 
pattern to provide both a marine habitat and an attractive 
diving locale. In accordance with one aspect of the 
invention, there is provided a structure including a number 
of blocks 1 with female and male connectors, which can be 
coupled together so as to form a wall or more preferably 
several walls in the con?guration of an undersea castle, as is 
illustrated in FIGS. 12 through 15. 
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Referring to FIGS. 1 and 2: Each block 1 utiliZed in the 

structure comprises an essentially rectahedral parallelepiped 
with six faces: an upper and lower face 10 and 20, a front and 
back face 30 and 40, and side faces 50 and 60 respectively. 
The blocks 1 are constructed of concrete, preferably with a 
near neutral pH. All blocks 1 preferably also contain steel 
wire for reinforcement of concrete. The near neutral pH of 
the concrete desensitiZes the blocks 1 to breakdown in the 
marine environment. This also allows for the attachment and 
growth of a greater variety of marine life to the blocks 1. 
The opposite faces of the blocks 1 (top and bottom 10 and 

20, and sides 50 and 60) are siZed and shaped to matingly 
interengage with vertically and horiZontally adjacent blocks 
1 respectively. More speci?cally, each block 1 has at least 
one female recess 15 formed in the top surface 10 of the 
block 1 and at least one male protrusion 25 formed on the 
bottom surface 20 of the block 1. More preferably each 
block 1 has at least four recesses 15 and four protrusions 25 
located in proximity to each of the four corners of the 
respective top and bottom surfaces 10 and 20 of the blocks 
1. The male protrusion(s) 25 of the blocks 1 are adapted to 
be received in the female recess(es) 15 of adjoining blocks 
1 so that the blocks 1 can be stably coupled together in both 
vertical and horiZontal interlocking con?gurations. To facili 
tate this mating, the female recesses 15 and male protrusions 
25 are positioned on the top and bottom surfaces 10 and 20 
such that they are concentric. In other words, the geometric 
centers of the cross-sections of the female recesses 15 and 
male protrusions 25 are aligned with an axis that is normal 
to the top and bottom surfaces 10 and 20 and passing 
through their geometric centers. This provides for a structure 
wherein any number of blocks 1 can be coupled together. 
Such a structure allows for a plurality of the blocks 1 to be 
inter?tted into a three-dimensional array such as that illus 
trated in FIGS. 12—15. 

Referring again to FIG. 2: Each male protrusion 25 
extends normal to the bottom surface 20. Each male pro 
trusion 25 is preferably of a hollow cylindrical con?gura 
tion. The hollow cylinder has a cylinder height and a 
cross-section having an internal and an external diameter. 
The hole 28 de?ned by the internal diameter of the hollow 
cylinder preferably extends completely through the male 
protrusion 25 and through the top surface 10 of the block 1 
and through to the bottom surface 20 of the block 1. Most 
preferably the hole 28 extends through the center of the male 
protrusion 25 through the block 1 and into the female recess 
15 in the top surface 10 of the block. Optionally, the male 
protrusion 25 may be of another hollow con?guration such 
as a square, oval or triangle, or it may not be hollow at all. 

Referring now to FIG. 1: Each female recess 15 extends 
into the block 1 normal to the top surface 10. Each female 
recess 15 is preferably of a hollow cylindrical con?guration 
de?ned by the depth of the cylindrical recess 15 and a 
cross-section having a diameter. The depth of the female 
recess 15 is at least as high as the height of the male 
protrusion 25 inserted therein, and optionally larger in depth 
than the height of the male protrusion 25. The diameter of 
the female recess 15 is also at least equal to the outer 
diameter of the male protrusion 25 and preferably larger in 
diameter than the outer diameter of the male protrusion 25. 
Optionally, the female recess 15 may be of another cross 
section such as a square, triangular or other geometric 
prism-shaped recess 15 adapted to receive a male protrusion 
25. 

Preferably, the male protrusion 25 and female recess 15 
are molded into the block 1 when it is initially formed. 
Speci?cally, when the concrete of the block 1 is poured into 
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a form (not shown), the form has male protrusions 25 and 
female recesses 15 on the opposing outer surfaces of the 
form. The male protrusion 25 preferably has a hollow 
cylindrical con?guration de?ned by a height of the cylinder 
and a cross-section having an internal and an external 
diameter. The holloW interior 28 of the male protrusions 25 
that extend into the female recesses 15 are formed by 
inserting rods into the centers of each male protrusion 25 
part of the concrete form and through to the female recess 15 
portion of the form. After the form is poured and dried, the 
rods are removed to leave a holloW portion 28 extending 
through each male protrusion 25 through to the female 
recess 15 on the opposite surface 10 of the block 1. This 
facilitates the passing of a metal rod 130 through the block 
1 as shoWn in FIG. 9. Passing a rod 130 through vertically 
adjacent stacked blocks 1 adds strength and stability to a 
structure constructed from these blocks 1. Optionally, hol 
loW male protrusions 25 and female recesses 15 may be 
molded into the block 1 by pouring concrete into a mold 
around preformed units (not shoWn), having protrusions 25 
and recesses 15 Which are mutually stackable. The stackable 
units may also have molded extension arms that extend into 
the concrete to more ?rmly hold the stackable units in place 
in the blocks 1. Thus, multiple blocks 1 may then be stacked 
and metal rods 130 may be passed through the central holes 
28 of vertically adjacent stacked blocks 1 in order to add 
strength to a structure constructed from these blocks 1. 

Referring again to FIGS. 1 and 9: The blocks 1 also have 
lateral channels 18 in the top surfaces 10 of each block 1. 
Namely, a channel 18 extends from each female recess 15 
toWard the adjacent side 50 or 60 of the block 1, i.e., neither 
the front 30 nor the back 40 of the block 1. The channels 18 
of horiZontally adjacent blocks 1 meet With each other to 
form a single channel extending from the female recess 15 
of one block 1 to the female recess 15 of an adjacent block 
1. 

Referring noW to FIGS. 7 and 8: The channels 18 alloW 
the placement of connecting rods 100 into tWo adjoining 
channels 18 of adjacent blocks 1 on the same horiZontal 
plane. More preferably, the connecting rod 100 comprises a 
double ring connector extending across tWo adjacent chan 
nels 18 and connecting adjacent female recesses 15. The 
connecting rod 100 essentially comprises a central connect 
ing member 101, Which may simply comprise a steel rod, 
With a ring 115 and 125 on each end of the connecting 
member 101. The rings 115 and 125 may be rigidly attached 
to each end of the connecting member 101, or the rings 115 
and 125 may be alloWed to pivot about a connection point 
to the connecting member 101. 

Most preferably, the connecting member 101 of each 
connecting rod 100 comprises an adjustable turnbuckle. 
Each turnbuckle comprises tWo holloW threaded members 
110 and 120 screWably mated to each other With a central 
screW member 105, as is conventional in turnbuckles. The 
screW member 105 has an adjustment nut 108 in its center, 
to alloW the holloW members 110 and 120 to be draWn closer 
to each other or extended further from each other. 

Each ring 115 and 125 is adapted to ?t snugly Within a 
female recess 15. The ring 115 or 125 is also adapted to 
alloW insertion of a male protrusion 25 therethrough. To 
facilitate the mating of each ring 115 or 125 betWeen the 
female recess 15 and the male protrusion 25, the ring 115 or 
125 has an outer diameter slightly less than the diameter of 
the female recess 15 and an inner diameter slightly greater 
than the outer diameter of the male protrusion 25 and a depth 
not greater than the depth of the female recess 15. 

The rings 115 or 125 of the connecting rod 100 are 
inserted into the recesses 15 of horiZontally adjacent blocks 
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6 
1. The adjustment nut 108 on the screW member 105 of the 
turnbuckle may then be rotated to draW the holloW threaded 
members 110 and 120 inWard. As the holloW members 110 
and 120 are draWn closer, the attached rings 115 or 125 that 
are ?tted into the female recesses 15 pull the horiZontally 
adjacent blocks 1 closer together. As the recesses 15 are 
draWn closer, the sides 50 and 60 of the blocks 1 come closer 
to each other up to the point that they are in contact. Thus, 
the connecting rods 100, through use of the double ring 
turnbuckle construction, alloW horiZontally adjacent blocks 
1 to be ?rmly held against adjacent blocks 1. Alternatively 
the screW member 108 of the adjustment rod 100 may be 
loosened so that there is more play betWeen horiZontally 
adjacent blocks 1. Alternatively, the connecting rod 100 may 
comprise tabs at the end of connecting member 101, Which 
?t into slots (not shoWn) in the bottom surfaces of the 
channels 18 or into the female recesses 15. 

Referring noW to FIGS. 3 and 4: Each block 1 is prefer 
ably holloW, having an expansion chamber 80 or turbulence 
chamber located in the center of the block 1. Preferably, the 
expansion chamber 80 is shaped like the parallelepiped 
block 1 Within Which it is located. Speci?cally, cubic blocks 
1 such as in FIG. 1 have cubic expansion chambers 80 
therein, and more speci?cally a 2><2><2 foot block 1 may 
have a 1><1><1 foot expansion chamber 80 located centrally 
therein. HoWever, other shapes of expansion chambers 80 
are possible and desirable such as, for example spherical, 
tetrahedral or other shapes. The expansion chambers 80 are 
molded into the block 1 and may comprise a holloW shell 
composed of metal or plastic or Wood, but most preferably 
steel. The steel construction of the turbulence/expansion 
chamber 80 adds strength to the surrounding concrete block 
1. The expansion chambers 80 may also be covered on the 
outside With extension arms (not shoWn), Which are small 
protrusions of steel rod alloWing a ?rm bond betWeen the 
turbulence chamber 80 the surrounding concrete and also 
adding strength to the surrounding concrete. The steel also 
attracts speci?c bacteria acting as a catalyst for marine 
groWth. 

Referring noW to FIGS. 3 through 6: The expansion 
chamber 80 Works in conjunction with How tubes 70 and 90 
connected to openings 35 and 45 formed in the front and 
back faces 30 and 40 of each block 1, alloWing the expansion 
chamber 80 to be in ?uid communication With front and 
back faces 30 and 40 of the block 1 through the How tubes 
70 and 80 and openings 35 and 45. The How tubes 70 and 
90 are arranged such that some of them extend directly 
through the block 1 and/or such that they either radially 
converge toWards the holloW central expansion chamber 80 
from the front face 30 or emanate from the holloW central 
expansion chamber 80 to the back face 40. The How tubes 
70 and 90 run into the expansion chamber 80 Which changes 
the direction of How through the How tubes 70 and 90, 
causing the seaWater ?oWing into and through the expansion 
chamber 80 to expand and have a turbulent ?oW. The How 
tubes 70 and 90 are each preferably made of Wood or 
bamboo molded into the concrete block 1. The Wood or 
bamboo material provides food for speci?c marine life, 
acting as a catalyst for groWth of marine life on and in the 
blocks 1. Rather than bamboo or Wood, some or all of the 
How tubes 70 and 90 may be made of other piping material 
such as metal or plastic. 

Referring noW to FIGS. 3 and 5: Openings 35 are located 
in the front face 30 of the block 1, Which communicate with 
How 70 tubes extending through the block 1. The How tube 
openings 35 on the front face 30 are preferably located at 
least at each corner of the front face 30. More preferably, the 
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How tube openings 35 on the front face 30 are located at each 
corner of the front face 30 and at least one location betWeen 
each corner opening 35 on the front face 30. Each of the 
openings 35 in the front face 30 of the block 1 connects to 
a How tube 70 that extends directly through the block 1, i.e., 
from the front face 30 to an opening 45 on the back face 40. 
Each of these openings 35 in the front face 30 of the block 
1 also connects to a How tube 70 that converges radially 
toWards and into the expansion chamber 80. 

Referring noW to FIGS. 4 and 6: FloW tubes 90 also 
emanate from the expansion chamber 80 toWards the back 
face 40 of the block 1. More speci?cally, in addition to the 
openings 45 on the back face 40 of the block 1 correspond 
ing to the How tubes 70 connecting the front face 30 directly 
to the back face 40, there are several more openings 45 on 
the back face 40 of the block 1 corresponding to the How 
tubes 90 that emanate radially from the expansion chamber 
80. These openings 45 are preferably located in the vicinity 
of the central area of the back face 40 of the block 1, and 
more preferably, there is an opening 45 in the center of the 
back face 40 of the block 1 surrounded by four or more 
openings 45, and most preferably a total of nine openings 45. 
An expansion chamber 80 with How tubes 70 and 90 
con?gured in this manner, thus has ?oW tubes 90 connecting 
the expansion chamber 80 to the back face 40 Which form an 
angle With the expansion chamber 80 that is closer to 
perpendicular than are the How tubes 70 connecting the 
expansion chamber 80 to the front face 30 of the block 1. 

Referring noW to FIGS. 5 and 6: In operation, seaWater 
?oWs against the front face 30 of the block 1 entering the 
openings 35 in the front face 30. Some of the Water ?oWs 
directly through the block 1 from the front face 30 through 
the How tube 70 and out of the back face 40. The remainder 
of the Water entering the openings 35 in the front face 30 of 
the block 1 ?oWs through the How tubes 70 converging on 
the expansion chamber 80. As the Water enters the expansion 
chamber 80 it strikes the interior surfaces of the expansion 
chamber 80, expanding and changing directions rapidly to 
generate a turbulent ?oW. Due to the expansion, directional 
changes and turbulent ?oW, the velocity of the Water 
decreases. The Water then exits the expansion chamber 80 
through the How tubes 90 that radially emanate from the 
expansion chamber 80 and toWards the back face 40 of the 
block 1. The Water exits the openings 45 in the back face 40 
of the block 1 With a loWer velocity than the Water impinging 
on the front face 30 of the block 1. Thus, the expansion 
chamber 80 and How tubes 70 and 90 con?gured in this 
manner decrease the forWard velocity of Water ?oWing 
therethrough, While reducing the overall pressure on the 
front face of a Wall formed of these blocks 1. 

Conversely, as in FIG. 6, due to tidal action seaWater also 
?oWs against the back face 40 of the block 1 entering the 
openings 45 in the back face 40. Some of the Water ?oWs 
directly through the block 1 from the back face 40 through 
the How tube 70 and exits out of the front face 30. The 
remainder of the Water entering the openings 45 in the back 
face 40 of the block 1 How through the How tubes 90 
converging on the expansion chamber 80. As the Water 
enters the expansion chamber 80 it strikes the interior 
surfaces of the expansion chamber 80, expanding and 
changing directions rapidly to generate a turbulent ?oW. Due 
to the expansion, directional changes and turbulent ?oW, the 
velocity of the Water decreases. The Water then exits the 
expansion chamber 80 through the How tubes 70 that 
radially converge on the expansion chamber 80 and toWards 
the front face 30 of the block 1. The Water exits the openings 
35 in the front face 35 of the block 1 With a loWer velocity 
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than the Water impinging on the back face 40 of the block 1. 
Thus, the expansion chamber 80 and How tubes 70 and 90 
con?gured in this manner decrease the velocity of Water 
?oWing both back and forth through them. The How tubes 70 
and 90 thus alloW the Water to pass through the block 1 to 
the other side, reducing pressure against the block 1 and 
thereby reducing pressure against a Wall of a structure or reef 
built therefrom. This also reduces the Wear on individual 
blocks 1 as Well as reduces the overall force against the reef 
Wall. 

Referring noW to FIGS. 12—15: Depicted is the preferred 
exterior design of a “Castle Reef” structure 200 utiliZing the 
described building blocks 1 and using an overlapping build 
ing design. The castle Walls are formed by overlapping 
individual layers such as is done in bricklaying or masonry, 
With the exception that the male protrusions 25 and female 
recesses 15 as Well as the connecting members 100 and tie 
rods 130 add exceptional stability to the structure. 

FIG. 12 is a perspective vieW of a preferred embodiment 
of the invention stacked into a castle-like structure 200. FIG. 
13 is a plan vieW of the structure 200 of FIG. 12, shoWing 
a structure 200 With four exterior Walls 201, 202, 203 and 
204. As shoWn in FIGS. 12 and 13, the structure preferably 
has a toWer 211, 212, 213, and 214 in each corner. The castle 
200 may have additional Walls located interior to the struc 
ture 200. FIG. 14 is a vieW of one Wall 201 along line 
14—14 of the structure 200 of FIG. 12. In the preferred 
embodiment of the invention, the structure 200 has at least 
one door 220 centrally located in a Wall 201, but may have 
one or more doors 220 in one or more Walls. To support the 

Wall 201 structure above openings such as doors 220, the 
Wall 201 of the structure 200 may include longer blocks 2 
such as that in FIG. 10, or may include a solid arch-piece 221 
as depicted in FIG. 14. Also in the preferred embodiment of 
the structure, each toWer 211, 212, 213 and 214 has a 
WindoW 222 in its center. To support the Wall 201 structure 
above openings such as WindoWs 222, the Wall 201 of the 
structure 200 may include longer blocks 2 such as that in 
FIG. 10. FIG. 15 is a vieW of along an adjacent Wall 202 of 
that 201 in FIG. 13. 

Referring to FIG. 9: FIG. 9 depicts the preferred con 
struction of a Wall using overlapping horiZontal layers of 
blocks 1. More speci?cally, blocks 1 in a structure Wall 201 
are preferably stacked in the folloWing manner: Blocks 1A 
and 1B are placed next to each other in a horiZontal layer 
such that the channels 18 of the adjacent blocks 1A and 1B 
meet With each other to form a single composite channel 18. 
A connecting rod 100 is placed in both horiZontal channels 
18A and 18B and the recesses 15A and 15B. More 
speci?cally, the connecting member 101 is placed in the 
channels 18A and 18B and the rings 115 and 125 on the ends 
of the connecting member 101 are mated With the female 
recesses 15A and 15B of adjacent blocks 1A and 1B respec 
tively. The screW member 108 of the turnbuckle is then 
tightened to bring the sides 60A and 50B of horiZontally 
adjacent blocks 1A and 1B into alignment With each other. 
Additional blocks 1 may be connected to the ?rst blocks 1A 
and 1B to form a horiZontal layer of the desired length of 
blocks 1. 
An additional horiZontal layer is then stacked on top of the 

?rst horiZontal layer. The second horiZontal layer is stacked 
on the ?rst horiZontal layer in an overlapping fashion so that 
the male protrusions 25 of each block 1 are mated With the 
female recesses 15 of at least tWo blocks 1 beneath it. More 
speci?cally, each block is stacked like block 1C, Which is 
placed on top of the previous layer of blocks 1A and 1B so 
that the block 1C has tWo male protrusions 25C inserted 
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through the connecting rod rings 115 in tWo female recesses 
15A of one block 1A, and through the connecting rod rings 
125 in tWo female recesses 15B of the horizontally adjacent 
block 1B. Each additional horiZontal layer is stacked in this 
fashion so that the top or bottom of each block 1 is mated 
With at east tWo other blocks 1. Upon completion of a 
suitable number of horiZontal layers, a vertical tie rod 130 is 
inserted into the hole 28 in each female recess 15 through the 
block 1C and male protrusion 25 and into and through each 
vertically adjacent block 1A and 1B. Thus, the overlapping 
method of stacking the blocks 1 provides stability to a Wall 
formed from these blocks 1. The vertical rods 130 passing 
through the blocks 1 provide additional stability in the 
vertical plane and the connecting rods 100 in the lateral 
channels 18 and female recesses 15 provide horiZontal 
stability to a Wall constructed from the interlocking blocks 
1. 

Referring noW to FIG. 1 and 10: The blocks 1 may come 
in several con?gurations to facilitate the building of a stable 
structure. For example, the standard building block 1, to be 
placed in the center of a 2 foot thick Wall may comprise a 
cubic block 1, as in FIG. 1, measuring 2><2><2 feet. For 
greater stability and around openings in a Wall a block 2, 
such as that in FIG. 10, measuring 3><2><2 feet may be used. 
In such blocks 2, four male protrusions 25 extend from the 
bottom surface of the block 2 in proximity to the corners, as 
Well as four recesses 15 in the top surface of each block 2 
in proximity to the corners. Preferably, in a 3><2><2 block 2, 
there are six male protrusions 25 and female recesses 15, 
With one male protrusion 25 and female recess 15 in 
proximity to each corner and one more male protrusions 25 
and female recesses 15 located betWeen each of the front and 
back pairs of male protrusions 25 and female recesses 15 
respectively. For even greater stability or around openings in 
a Wall, blocks (not shoWn) measuring 4 or more feet long 
may be used With such blocks having preferably tWo male 
protrusions 25 and female recesses 15 per foot evenly 
spaced thereon. 

Referring to FIG. 11: Lastly, for greater stability at and 
around corners of adjacent Walls, corner blocks 3 may be 
used. These blocks 3 essentially comprise tWo of the stan 
dard building blocks 1, i.e., 2><2><2, having their respective 
sides attached to adjacent sides of a third block. The third 
block may be solid or may have additional male protrusions 
25 and female recesses 15 thereon. Useful measurements for 
corner blocks 3 include blocks 3 measuring 4><4><2><2 feet 
With evenly spaced male protrusions 25 and female recesses 
15 arranged thereon. Corner blocks 3 may also be of larger 
dimensions With additional male protrusions 25 and female 
recesses 15 arranged thereon. 

Referring again to FIGS. 1 and 10: To the front face 30 of 
the block 1 is preferably attached a plate 150 or memorial 
plaque, Whereby the block 1 can carry identifying indicia. 
The plaques 150 are engraved to shoW a dedication or the 
oWner of the particular block 1 or 3 in a Wall or Whatever 
information is desired by a customer Who has purchased the 
block. This facilitates the funding of the building of an 
arti?cial reef and or castle by having indicators of the donors 
for both the bene?t of the donor and for those personnel Who 
dive at the location. Plaques 150 are preferably made of 
durable materials such as marble, bronZe or slate, but may 
also be made of other metals or plastic. The plaques 150 are 
attached to the block 1 With bolts (not shoWn) that are 
embedded into the blocks 1 during molding. The bolts are 
constructed of suitable material such as brass, Which are 
molded into the block 1 and thereby add strength to the 
blocks 1. 
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One unique characteristic is the versatility in potential 

construction designs. Blocks 1 interlock to provide stability 
and the completed structure(s) gain stability as a result of the 
vertical rods 130 and horiZontal connecting rods 100. 
Because of the ease of construction of Walls and the inter 
changeability of the components many other dimensions and 
designs of underWater structures may be built from the 
blocks 1, 2 and of the invention. This stackability and 
interchangeability alloWs for expansion of the arti?cial reef 
system as budgeting and deployment constraints may dic 
tate. 

In marine environments Where shifting sands tend to 
cover arti?cial reefs over time, this particular arti?cial reef 
can be expanded by adding more blocks 1 (components). Pre 
addition areas Would remain as the buried foundation for 
future building. This novel arti?cial reef invention also 
sloWs the sand as it is Washed back from a shoreline and a 
base Which a natural groWth of native marine life can take 
root. 

Each free standing single block 1 (component) creates 
viable habitat for ?sh and a groWth substratum for the 
attachment of marine plant or animal life. Stacking and 
interlocking more components expands the habitat. Each 
con?guration of block 1(s) is expandable Without interfering 
With the initial application. The surface of the modules, as a 
result of mold design, features exposed aggregate surface. 
This aggregate surface creates an ideal substratum for the 
attachment of marine plants and animals. In any 
con?guration, the blocks 1 can create a suitable base for the 
attachment of a myriad of different marine life. The adapt 
ability of possible patterns alloWs for the creation of an 
arti?cial patch reef on barren sand. 

The natural attachment of coral colonies on arti?cial reefs 
is Well documented. Therefore, the arti?cial reef compo 
nents provide an excellent substratum for the attachment of 
coral and other species. The invention provides the needed 
foundation for the selective seeding of an arti?cial reef. The 
inherent stability of this design makes it an excellent break 
Water useful in areas of coastal erosion. It creates habitat and 
breakWater, more suitable than loose rocks or boulders. 
Development of these arti?cial reef structures can help the 
environment and improve local tourist and ?shing indus 
tries. 

Many arti?cial reefs are designed to attract large ?sh 
Where they may be more easily ?shed the particular design 
of this invention is to create a habitat for marine plants and 
animals. This habitat can develop into a self-sustaining 
ecosystem Which enhances to overall marine environment. 
The components can be accumulated at the surface and 
deployed in very deep Water. The blocks and structures built 
therefrom create ideal platforms for culture of coral, lobster, 
abalone, edible oysters, cultured oysters, mussels, marine 
plants (kelp) algae, clams to name a feW Would be enhanced 
With the speci?c application of con?guring these construc 
tion units (modules) in a design most suited to the speci?c 
species. Furthermore, a marine research department, 
university, county, and the like has need of a secure under 
Water laboratory to attach their speci?c marine study. The 
blocks can therefore be assembled to provide a Workbench, 
staging area, or stable platform to protect an underWater 
study. 

Diver attractions of unlimited description can be created 
by our invention. The dive attractions of reef, Walls, and the 
like can be accomplished by con?guring the modules to suit 
the application and by attaching an inde?nite number of 
different architectural components. UnderWater structures 
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With swim through habitats for marine tropical and other 
species can be integrated into the system. Educational snor 
kel “trails” can be established With the use of these modules. 
Identi?cation plates can be attached to the modules. Speci?c 
marine life cultures can be attached to educate and entertain 
tourist and locals to enhance the economic impact of the 
shore area. The design is eye pleasing and the interchange 
able components can be arranged to suit the builder. 
Therefore, an in?nite variety of architectural shapes can be 
created, Which alloWs for variable types of underWater 
architecture. 

Although the description above contains many 
speci?cities, these should not be construed as limiting the 
scope of the invention but as merely providing illustrations 
of some of the preferred embodiments of the invention. 

For example, the cross-sectional shape of the rings, male 
protrusions and female recesses does not have to be round. 
Instead, the cross-sectional shape can be holloW, solid, 
rectangular, diamond shaped, rhomboid, triangular, oval or 
polygonal or any desired cross-sectional shape or overall 
shape that can be concentrically stacked and interlocked to 
create the desired results. 

Any number of male protrusions and female recesses is 
possible. There may be as feW as one protrusion and recess 
per block, or many more. 

The protrusions need not be oriented facing doWnWard 
(from the bottom surface) When building a structure and may 
face upWard or even sideWays When building a structure. 
Likewise, the recesses need not be oriented facing upWard 
and may also be oriented doWnWard or sideWays When 
building a structure. 

The blocks need not be cubic, but may also be the shape 
of many different rectangular prisms. 

The blocks may have no expansion chamber at all, or the 
block may have one or more expansion chambers having a 
variety of shapes. 

The blocks may have no How tubes at all, or the blocks 
may have many tubes. 

The How tubes may pass only directly through the block, 
or may pass only through the expansion chamber or both. 

Also, any desirable structure may be built With the build 
ing blocks. Single blocks may be used or one or more Walls 
may be built. The Walls may be con?gured in many different 
architectural styles. 

The blocks may be constructed of any desirable material 
or combinations of materials such that the structure is 
amenable to the attachment and coloniZation be a variety of 
marine life. 

Thus, the scope of the invention should be determined not 
by the examples given but rather by the appended claims and 
their legal equivalents. 
What is claimed as neW and desired to be protected by 

Letters Patent is set forth in the appended claims: 
1. An underWater building component, comprising: 
a parallelepiped block having opposing top and bottom 

surfaces, opposing front and back surfaces and oppos 
ing ?rst and second side surfaces; 

a ?rst, second, third and fourth pair of male and female 
members normal to said top and bottom surfaces; each 
of said male and female members comprising; 
a male protrusion extending normal to said bottom 

surface; 
said male protrusion having an annular cross-section 

having a ?rst geometric center in a plane parallel 
to said bottom surface; 
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said annular cross-section having a ?rst outer diam 

eter and a second inner diameter de?ning a hole; 
a female recess extending normally into said top sur 

face; 
said female recess having a circular cross-section 

having a second geometric center in a plane par 
allel to said top surface; 

said circular cross-section having a third diameter 
greater than said ?rst diameter; 

said ?rst and second geometric centers of said ?rst pair 
of male and female members aligned along a ?rst 
axis normal to said top and bottom surfaces adjacent 
said back and ?rst side surfaces surface of said 
block; 

said ?rst and second geometric centers of said second 
pair of male and female members aligned along a 
second axis normal to said top and bottom surfaces 
adjacent said back and second side surfaces of said 
block; 

said ?rst and second geometric centers of said third pair 
of male and female members aligned along a third 
axis normal to said top and bottom surfaces adjacent 
said front and ?rst side surfaces of said block; 

said ?rst and second geometric centers of said fourth 
pair of male and female members aligned along a 
second axis normal to said top and bottom surfaces 
adjacent said front and second side surfaces of said 
block; 

?rst, second, third, and fourth holes extending from said 
top surface to said bottom surface of said block along 
said ?rst, second, third and fourth axes, a third cross 
section of each of said ?rst, second, third, and fourth 
holes being less than said ?rst diameter; 

a turbulence chamber interior to said block betWeen each 
of said opposing top and bottom surfaces, opposing 
front and back surfaces and opposing ?rst and second 
side surfaces; 

a ?rst ?oW tube, said ?rst ?oW tube extending through 
said block from said front surface of said block into 
said turbulence chamber; and 

a second ?oW tube, said second ?oW tube extending 
through said block from said turbulence chamber to 
said back surface of said block. 

2. The underWater building component of claim 1, further 
comprising: 

a ?rst plurality of How tubes, each ?oW tube of said ?rst 
plurality of How tubes extending through said block 
from said front surface of said block into said turbu 
lence chamber. 

3. The underWater building component of claim 1, further 
comprising: 

a second plurality of How tubes, each ?oW tube of said 
second plurality of How tubes extending through said 
block from said turbulence chamber to said back sur 
face of said block. 

4. The underWater building component of claim 1, further 
comprising: 

a ?rst plurality of How tubes, each ?oW tube of said ?rst 
plurality of How tubes extending through said block 
from said front surface of said block into said turbu 
lence chamber; and 

a second plurality of How tubes, each ?oW tube of said 
second plurality of How tubes extending through said 
block from said turbulence chamber to said back sur 
face of said block. 

5. The underWater building component of claim 4, further 
comprising: 
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a third ?oW tube, said third ?oW tube extending through 
said block from said front surface to said back surface 
of said block, adjacent said turbulence chamber and 
said ?rst or second side Wall. 

6. The underWater building component of claim 4, further 
comprising: 

a third plurality of How tubes, each ?oW tube of said third 
plurality of How tubes extending through said block 
from said front surface to said back surface of said 
block, adjacent said turbulence chamber and said ?rst 
or second side Wall. 

7. The underWater building component according to claim 
6, 

Wherein each of said How tubes in said ?rst, second and 
third plurality of How tubes comprises a holloW tube 
composed of a material selected from the group com 
prising bamboo, Wood, metal, plastic and combinations 
thereof. 

8. The underWater building component according to claim 
7, 

Wherein said turbulence chamber comprises a holloW 
chamber composed of a material selected from the 
group comprising Wood, metal, plastic and combina 
tions thereof. 

9. The underWater building component according to claim 
8, 

Wherein said identi?cation plaque comprises a layer of 
material selected from the group comprising metal, 
plastic, marble, bronZe, slate and combinations thereof. 

10. The underWater building component of claim 6, 
further comprising: 

a ?rst channel in said top surface of said block, said ?rst 
channel extending perpendicularly from said ?rst side 
of said block to said ?rst axis; 

a second channel in said top surface of said block, said 
second channel extending perpendicularly from said 
second side of said block to said second axis; 

a third channel in said top surface of said block, said third 
channel extending perpendicularly from said ?rst side 
of said block to said third axis; and 

a fourth channel in said top surface of said block, said 
channel extending perpendicularly from said second 
side of said block to said fourth axis. 

11. A structure comprising a plurality of underWater 
building components according to claim 10, comprising: 

a ?rst underWater building component; 
a second underWater building component; and 
a double ring connector, said double ring connector 

comprising; 
a central connecting member having ?rst and second 

ends; 
a ?rst ring member attached to said ?rst end of said 

central connecting member; 
a second ring member attached to said second end of 

said central connecting member; 
said double ring connector attaching said ?rst underWater 

building component to said second underWater building 
component by being placed Within a female recess and 
a channel of said ?rst underWater building component 
and Within a female recess and a channel of said second 
underWater building component. 

12. The structure according to claim 11, Wherein said 
central connecting member further comprises: 

a ?rst holloW threaded member having ?rst and second 
ends; 
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said ?rst end of said ?rst holloW threaded member 

being attached to said ?rst ring member; 
a second holloW threaded member having ?rst and second 

ends; 
said ?rst end of said second holloW threaded member 

being attached to said second ring member; and 
a central screW member having ?rst and second threaded 

ends; 
said ?rst threaded end of said central screW member 

being screWably mated With said second end of said 
?rst holloW threaded member; 

said second threaded end of said central screW member 
being screWably mated With said second end of said 
second holloW threaded member. 

13. The structure according to claim 11, 
Wherein said ?rst ring member of said double ring con 

nector has an internal diameter and an external diam 

eter; 
said internal diameter of said ?rst ring member being 

greater than said ?rst diameter of said male protru 
sions; 

said external diameter of said ?rst ring member being 
less than said third diameter of said female recesses; 

and Wherein said second ring member of said double ring 
connector has an internal diameter and an external 

diameter; 
said internal diameter of said second ring member 

being greater than said ?rst diameter of said male 
protrusions; 

said external diameter of said second ring member 
being less than said third diameter of said female 
recesses. 

14. The structure according to claim 13, further compris 
ing: 

a third underWater building component; 
a ?rst pair of male protrusions of said third underWater 

building component being placed into a ?rst pair of 
female recesses of said ?rst underWater building 
component; and 

a second pair of male protrusions of said third under 
Water building component being placed into a ?rst 
pair of female recesses of said second underWater 
building component. 

15. The structure according to claim 14, further compris 
ing: 

a ?rst vertical tie rod; 
said ?rst vertical tie rod being passed through said hole 

passing through said third underWater building com 
ponent; 

said ?rst vertical tie rod being passed through said hole 
passing through said ?rst underWater building compo 
nent; and 

a second vertical tie rod; 
said second vertical tie rod being passed through said hole 

passing through said third underWater building com 
ponent; 

said second vertical tie rod being passed through said hole 
passing through said second underWater building com 
ponent. 

16. The underWater building component according to 
claim 10, further comprising: 

an identi?cation plaque af?xed to said front surface of 
said block. 

17. The underWater building component according to 
claim 16, 
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wherein said block comprises a concrete structure. 


